Religion's relationships with weight perception and weight control behavior were examined using data (3032 adults aged 25-74) from the National Survey of Midlife Development in the United States. Religion was conceptualized as denomination, religious attendance/practice, religious social support, religious commitment, religious application, and religious identity. Weight perception was conceptualized as underestimating body weight, overestimating body weight, and accurately assessing body weight. Respondents also reported whether they had engaged in any intentional weight loss (yes/no) in the last 12 months. Logistic regression was used, with significant results being set at a p-values of b .01 and b .05. Accurately assessing body weight was the reference category for all weight perception analyses. Women with greater religious commitment and men with greater religious application had greater odds of underestimating their body weight. This relationship remained significant, controlling for age, race/ethnicity, education, and income. Jewish women had greater odds of overestimating their body weight. There were no relationships between religion and weight control behavior. Relationships between religion, weight perception, and weight control behavior illustrate religion's multidimensionality.
Introduction
Body weight, whether it involves too much or too little, has become a topic of public health significance. Despite national efforts to fight the obesity epidemic, obesity continues to be a persistent public health problem (Flegal, Carroll, Ogden, & Johnson, 2002; Mokdad et al., 2003) . Underweight and an excessive concern with thinness are also severe and prevalent problems with broad public health ramifications (Newman et al., 1996; Stice & Shaw, 2004; Weiss, 1995) . Underlying the intricate relationships surrounding body weight and its associated problems are weight perception and weight control behavior.
Treating obesity involves weight loss. However, a significant proportion of overweight persons are not engaging in weight control behaviors (Serdula et al., 1993; Williamson, Serdula, Anda, Levy, & Byers, 1992) In contrast, a substantial proportion of those who are of normal weight or underweight are engaging in weight control behaviors, some E-mail address: khk@uams.edu.
been connected with perceived control (Dalgleish et al., 2001; Weiss & Ebert, 1983; Xinaris & Boland, 1990) . Religion may be related to decreased weight control behavior through offering the religious adherent an alternative source of control other than the body. Communicating with deity through prayer, meditation, and song serves to increase perceived control by offering a means through which the believer can petition for changes in circumstances that would otherwise seem beyond their control (Ellison & Levin, 1998; Sherkat & Ellison, 1999) .
Religion, weight perception, and weight control behavior
To the author's knowledge, religion's relationship with weight perception has not been directly examined. However, a few studies have explored religion's relationship with body perception. A study of the Old Order Amish, a conservative Protestant community, reported that older respondents overestimated their body size, whereas the young and those of normal weight reported no body perception distortion (Platte, Zelten, & Stunkard, 2000) . To a lesser extent than a religious community living separately from Western industrialized society, general religiousness within mainstream society may serve as a protective social enclave from the sociocultural pressures of ideal body shape that vulnerable young women face.
Although some weight control programs have religious components, such as Christian dieting programs (Winner, 2000) and Overeaters Anonymous (i.e. references to a "higher power") (Lester, 1999; Weiner, 1998; Westphal & Smith, 1996) , the relationships between religion and weight control behavior are also unclear. In an adolescent sample, there was a small association between increased religiosity and less unhealthy weight loss practices . However, there was no relationship between religion and weight control concern in an undergraduate sample (Wechsler, Rohman, & Solomon, 1981) .
Study purpose
There are several hypotheses as to why religion may be related to weight perception and weight control behavior, but the evidence is not clear as to whether there is an empirical relationship between religion and these variables. Some studies have examined the relationship between different aspects of religion, body perception, and weight control behavior, but have not used nationally representative samples. Past research has also not taken into account religion's multiple aspects; some aspects of religion may be related to weight perception and weight control behavior, whereas others may not. Thus using a national sample, this study examined whether multiple measures of religion were related to weight perception and weight control behavior. Given that religion may provide a social enclave from societal norms regarding body weight, and serve as a source of worth and control other than through the body, it was hypothesized that those with greater reported religiosity (attendance/practice, social support, commitment, application, identity) would underestimate their body weight (perceive their weights as thinner than actuality), and report less weight control behavior. Those who affiliated themselves with a religious denomination were also hypothesized to underestimate their weight and report less weight control behavior compared to those specifying no religious preference.
Methods
Data from the National Survey of Midlife Development in the United States (MIDUS) was analyzed. A crosssectional study conducted in 1995, MIDUS examined how adult life changes are related with physical, psychological, and social health. MIDUS consisted of two parts: a telephone survey and a mailed questionnaire. Households were selected with random digit dialing and then one adult per household was randomly selected. The sample was nationally representative of the English-speaking, noninstitutionalized U. S. population ages 25-74 years with telephones.
In the MIDUS telephone interview, respondents were interviewed for approximately 40 min and were subsequently mailed a written questionnaire. The response rate for completing both parts of the survey was 61%. The 3032 respondents who completed both parts of the survey were used in the analysis.
Independent variables
Religion is a complex, multidimensional construct, and there is little consensus about how religion should be conceptualized and measured. Prior literature (Jacobson, 1998; Smith, 1990; Steensland et al., 2000) and relevance to the study's hypotheses were considered in deciding how religion was conceptualized in the present study. The religion items in the MIDUS data were comprised of six categories: denomination, religious attendance/practice, religious social support, religious commitment, religious application, and religious identity.
Denomination questions asked respondents what their religious preference was, and for this analysis the denominations were collapsed to maximize a meaningful interpretation of denomination's possible relationship with body weight. Given the considerations of previous researchers (Smith, 1990; Steensland et al., 2000) , religious denomination for this analysis was grouped into six categories: Catholic, Conservative Protestant, Mainline Protestant, Jewish, Other, and No Religious Preference.
Religious Attendance/Practice is a standard component of religiosity that is often analyzed (Chadwick & Garrett, 1995; De Vaus & McAllister, 1987) . MIDUS respondents were asked to choose from 5 categories describing how often they attend religious services, with higher scores indicating greater religious attendance/practice.
Religious Application was assessed by asking respondents how often they asked themselves what their religious beliefs suggest they should do in making daily life decisions, with higher scores indicating stronger religious application.
Religious Social Support was assessed through the question, 'How often do you seek religious comfort', with four response categories ranging from 'never' to 'often'.
Religious Identity (α = .84) was a continuous multi-item measure constructed from four single item categorical variables. An example of these questions is, "How important do you think it is for people of your religion to marry other people who are the same religion?" Higher scores indicated stronger religious identity. 2.6 ± 1.3 2.9 ± 1.4 Religious social support (1=low, 4=high) 2.5 ± 1.1 3.1 ± 1.1 Religious application (1=low, 4=high) 2.5 ± 1.1 2.9 ± 1.1 Religious commitment (1=low, 4=high) 2.9 ± 0.7 3.1 ± 0.7 Religious identity (1=low, 4=high) 2.5 ± 0.8 2.8 ± 0.9 Religious Commitment (α = .88) was a sum of four questions about how religious and spiritual respondents considered themselves, and how important they considered religion and spirituality to be in their lives. Higher scores indicated greater commitment.
Dependent variable

Dependent variables
Weight perception was conceptualized as 'correspond' (weight perception is concordant with national standards), 'underassess' (weight perception is in a lighter category than national standards), and 'overassess' (weight perception is in a higher category than national standards). Several steps were taken to conceptualize weight perception in this manner. First, self-reported weight and height were used to calculate Body Mass Index (BMI) and categorized 'obese', 'overweight', 'normal', and 'underweight' based on national standards (Status, 1995) . Second, the responses of the single item question: "On weight, which of the following do you consider yourself-'very underweight', 'somewhat underweight', 'about the right weight', 'somewhat overweight', or 'very overweight'?" were re-categorized using body weight category terminology. Weight perception categories of 'very underweight' and 'somewhat underweight' were re-categorized as 'underweight'; 'about the right weight' was re-categorized as 'normal'; 'somewhat overweight' was re-categorized as 'overweight'; and 'very overweight' was re-categorized as 'obese'. Then, the difference between weight perception and BMI was calculated, and respondents were grouped by categories 'correspond', 'underassess', and 'overassess'.
To assess weight control behavior, respondents were asked, "During the past 12 months, did you lose 10 lb or more by diet, exercise or change in lifestyle?", to which respondents answered either 'yes' or 'no'.
Demographic variables
Demographics of gender, age, race/ethnicity, education, and total household income were examined (Cooks & Descutner, 1993; Feingold & Mazzella, 1998; Huon & Lim, 2000; Moulding & Hepworth, 2001; Slade, 1985) . Using the mean income of gender, marital status, education, age, employment, and race, missing values for income were imputed (Lachman & Weaver, 1998; Little & Rubin, 1987) . Cases where income was imputed were not significantly related to weight perception and weight control behavior.
Analysis
Descriptive univariate frequencies were examined for all sample characteristics (Table 1) , in addition to cross-tabs comparing self-evaluation of weight status with classification of BMI by national standards (obese = BMI ≥ 30; overweight = BMI 25-29.9; normal = BMI 18.5-24.9; underweight = BMI b 18.5) (Table 2) (Status, 1995) . Then a series of logistic regression models were conducted to systematically examine relationships between religion, weight perception, and weight control behavior. Religion variables were entered separately in assessing their relationships to weight perception and weight control behavior because the complex nature of religion is such that different dimensions of religion have different pathways in their effects on health (Koenig et al., 1997) . MIDUS sampling weights were used in all analyses to adjust for possible selection and nonresponse bias.
All models assessing religion's relationship with weight perception controlled for BMI and were conducted separately by gender. To assess religion's relationship with the accuracy of self-classified weight status (relative to national standards), "correspond" was used as the baseline category of comparison. Thus results regarding weight perception refer to the odds of underassessment vs. correspondence, or overassessment vs. correspondence. To test whether those with higher levels of religion underestimated or overestimated (compared to corresponded with) their weight compared to those with lower levels of religion, weight perception was regressed on the religion variables using PROC LOGISTIC from SAS 8.2 (Tables 3 and 4 , Model 1). Thus Model 1 included religion as the independent variable, BMI as a control variable, and weight perception (underassess vs. correspond, or overassess vs. correspond) as the dependent variable. These relationships were assessed separately by gender. Model 2 contained all the variables in Model 1, plus demographics (age, race/ethnicity, education and income) (Tables 3 and 4, Model 2). All Models were run separately by gender and controlled for BMI.
Logistic regressions were also conducted to examine religion's relationship with weight control behavior. To adjust for the need of intentional weight loss, BMI was controlled in all analyses of weight control behavior and religion (Croll & Kearney-Cooke, 2003; Gunewardene, Huon, & Zheng, 2001) . In the first model, weight control behavior was regressed on the religion variables (Table 5 , Model 1). Thus Model 1 included religion as the independent variable, BMI as a control variable, and weight control behavior as the dependent variable. These relationships were assessed separately by gender. Model 2 contained all the variables in Model 1, plus demographics (age, race/ethnicity, education and income) ( Table 5 , Model 2).
Results
Weighted descriptive statistics of the sample are presented in Table 1 . There were slightly more women than men in the sample, the average age for both women and men was 47, and the majority of the sample was white. Fifty-eight percent of women and 64% of men had at least some college education, with a greater proportion of men compared to women having a college education or more. Women reported an average household annual income of $43,122, whereas men reported an average annual income of $53,840. As a whole, the descriptive statistics appeared to represent the US population with the exception of education and income, which was somewhat higher than the national average in 1995 (Bureau, 1995) . Most of the sample was either Catholic or Protestant, and in contrast to women, a slightly greater proportion of men specified their religious preference to be either agnostic, atheist or of no religious preference. Among the religion items, women reported an overall greater religiosity than men, especially in the religious social support item and the religious commitment items.
Religion variables
The mean BMI for both women and men was 27; nearly 60% of the sample was either overweight or obese. The majority of the sample reported perceiving their weight as at least 'somewhat overweight', with 18% of women reporting themselves to be 'very overweight' compared to 7% of men. About a quarter of the sample reported losing at least 10 lb by diet, exercise, or change of lifestyle, with more women reporting weight control behavior than men.
A majority of the sample classified themselves in accordance with current national weight classification guidelines (Table 2) . However, 37.1% of participants incorrectly classified their weight status, with 21.4% of participants underestimating and 15.7% of participants overestimating their weight.
Weight perception (underassessment vs. correspond) was regressed against the religion items in Model 1 (Table 3) . For women, a significant relationship of weight perception with religious commitment and religious identity existed, with women reporting higher religiosity having greater odds of underestimating their weight. The relationship between greater religious commitment and weight underassessment remained after controlling for demographics. In men, those with higher levels of religious application had greater odds of underestimating their weight. This significant relationship persisted after demographics were controlled (Table 3) . Regarding weight perception's (overassessment vs. correspond) relationship with religion, Jewish women had a significantly larger odds of overestimating their weight compared to women of no religious preference. The magnitude of this relationship was rather large, and remained after controlling for demographics (Table 4) . In women, a significant relationship also existed between religious application and weight overassessment, with women reporting greater religious application having greater odds of overestimating their body weight. Controlling for demographics did not change the significance or magnitude of the relationship. In men, there was also a significant relationship between Jewish denomination and weight overassessment, with Jewish men reporting greater odds of weight overassessment than men of no religious preference (Model 1, Table 4 ). However, this relationship did not remain significant after controlling for the demographic variables (Model 2, Table 4 ).
In regressing weight control behavior against the religion items, there were no significant relationships for either men or women (Table 5 ).
Discussion
Different aspects of religiosity were significantly related to weight perception in women and men. Women with greater religious commitment and men with greater religious application had greater odds of underestimating their body weight. These relationships remained significant after controlling for BMI, age, race/ethnicity, education, and income. These results partially support the hypothesis that those with greater reported religiosity would perceive their weights as thinner than their reported weight. However, there were significant relationships between measures of religiosity and weight overestimation that were not consistent with the study's hypothesis. The magnitude of the relationship between specifying a Jewish affiliation and weight overassessment in women was high, with those indicating a Jewish denomination having greater odds of overestimating their body weight compared to those with no religious preference. In addition, women reporting greater religious application had greater odds of overestimating their weight, compared to women with lower reported levels of religious application. There may be social and cultural norms unique to Judaism that may shape weight perception in women. Further studies need to be conducted to elucidate the connection between Judaism and body image in women. It is unclear why women with greater religious application would overestimate their weight. The confidence interval of the odds ratio includes a null effect; thus the significant relationship between religious application and weight overestimation in women may reflect a relationship where religious application is not significantly related to weight overestimation in women. These results are applicable to the English-speaking, noninstitutionalized U. S. population ages 25-74 years with telephones. Although the sample was predominately white with higher socioeconomic status, sampling weights were used to make the results nationally representative. Like many national data sets, however, the results from this study are not applicable to those in rural, disadvantaged areas.
There are several limitations to the study. Many aspects of religion were examined separately in their relationship to weight perception and intentional weight loss, thus multiple hypothesis testing may have produced significant results when they were due to chance alone. However, adjusting for multiple hypothesis testing using a Bonferonni procedure or another similar technique would have been an over-adjustment, especially given the high correlations between the religion variables (Keselman, Cribbie, & Holland, 1999) . Thus to guard against Type II error, Bonferonni adjustments were not conducted and multiple p-values were reported to permit readers to make their own decisions about interpreting p-values (Sobal, 1987) .
Another limitation is that body weight was self-reported. The validity of self-reported weight and height is generally good (Bowman & DeLucia, 1992; Stewart, 1982) ; however higher BMI values may have been underestimated (Stewart, Jackson, Ford, & Beaglehole, 1987) . If self-reported BMI was overestimated, then the discrepancy between actual body weight and weight perception would have been greater. For example, if a woman reported an actual body weight of 'overweight', and a weight perception of 'normal weight' then she underestimated her body weight, i.e. she perceived her weight as thinner than actuality. However, if she underestimated her actual body weight, i.e. if her actual body weight was really 'very overweight' (instead of 'overweight'), then her level of underestimation would have been higher, i.e. there would be an ever greater discrepancy between her actual weight and her perceived weight. Thus, the possible selfreport bias of overweight and obese individuals underestimating their actual body weight could have hidden the full magnitude and significance of the relationships between religion and weight perception.
Further limitations include a single item measure to assess weight control behavior (more comprehensive measures would have been more beneficial), and the cross-sectional nature of the data, which does not elucidate the direction of causality. However, given these limitations, the current study used a national sample to examine how multiple aspects of religion are related to weight perception and weight control behavior. Previous studies have not examined religion's relationship with weight perception, and the few that have examined religion's relationship with variables related to weight perception and weight control behavior have not used national samples or comprehensive measures of religion. Thus, the current study more broadly elucidates religion's relationship with weight perception and weight control behavior than prior work.
Practitioners can benefit from this work by realizing that in general, religion may not play a large role in weight perception and weight control behavior, but may affect the weight perception of some religious individuals in complex ways. Realizing religion's intricacies in working with more religious clients will help the practitioner have a more realistic view of religion's possible role, i.e. that religious beliefs are not a simple uniform construct, but rather multidimensional in nature. Thus, in understanding the complexity of religious faith, researchers and practitioners will be able to be more sensitive in developing and utilizing methods in understanding and improving health.
